A high-throughput method for development of FRET-based indicators for proteolysis.
SCAT3 is a fluorescence resonance energy transfer (FRET)-based indicator for activity of caspase-3, which is composed of an enhanced cyan fluorescent protein, a caspase-3-sensitive linker, and an enhanced yellow fluorescent protein with efficient maturation property (Venus). Despite its considerable promise, however, greater responsivity of fluorescence to the proteolysis has been desired for better understanding of spatio-temporal pattern of the activation of caspase-3 during apoptosis. In the present study, the length of linker regions of SCAT3 has been thoroughly optimized by use of a PCR technique. The bacterial colonies expressing the constructs were screened for high FRET efficiency using our home-made fluorescence image analyzer. The FRET signal of an improved SCAT3 changed by about tenfold during apoptotic events in mammalian cells, enabling visualization of caspase-3 activation with better spatial resolution than before. This new high-throughput method will be applicable to development and improvement of FRET-based indicators for proteolysis.